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Preparation and pharmacokinetics of compound nicotinic acid extended-

release and simvastatin immediate-release double-layer tablets
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Abstract  Compound nicotinic acid extended-release and simvastatin immediate-release double-layer tablets
were developed and their in vitro release characteristics were evaluated. The LC-MS/MS method was established
for the determination of the concentration of nicotinic acid and simvastatin in blood and investigate the pharmaco-
kinetics and relative bioavailability in 6 Beagle dogs with the double-period and double-crossover dosage regi-
men. After oral administration of the test and reference tablets, ¢, of nicotinic acid was (6.43 +0.80) and
(6.38+£0.47) wg/mL; ¢, was (2.80 £1.00) and (2.50 £1.00) h; AUC was (30. 16 +4. 51) and (27.49 =
4.04) wg-h/mL, respectively. ¢, of simvastatin was (38.65 +=1.71) and (40.54 +2.33) ng/mlL; ¢, was
(1.50 £0.40) and (1.50 £0.40) h, AUC was (118.76 +11.83) and (115.76 +5.46) ng-h/mL, respectively.
Statistical analysis indicated that AUC, ¢, and ¢, of test preparations were equivalent to reference preparations.
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So it is bioequiavailability between the test and reference preparations in Beagle dogs.
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Figure 1 Release curves of compound nicotinic acid extended -release

and simvastatin immediate -release double -layer tablets and reference

tablets(x £s,n=3)

Table 1  Fitting results of release kinetics model

Release kinetics model Fitting formula r

Zero-order Q =15.15 +3.800¢ 0.9779
First-order Q=100x[1-exp( =0.093:)] 0.990 0
Higuchi Q= —14.570 +23. 115:' 0.996 2
Ritger-Peppas 0 =12.599:"%° (n =0. 656) 0.995 8
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Figure 2 SRM chromatograms of nicotinic acid (a) ,simvastatin (b) and IS (c¢) in Beagle plasma samples. (A) a blank plasma sample; ( B) a blank

plasma sample spiked with nicotinic acid , simvastatin and IS; (C) a Beagle plasma sample after an oral dose of 500 mg nicotinic acid and 20 mg simvas-

tatin
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Table 2 Results of nicotinic acid within-day and between-day preci-
sion test (n=5)
c/ Within-day Between-day
(pg/mL)  Mean SD RSD/ % Mean SD  RSD/%
0.1 0.106 0 0.0055 5.17 0.1053 0.0083 7.92
5.0 5.1720 0.3106 6.01 5.0840 0.2179 4.29
32.0 31.9660 2.4869 7.78 31.2613 1.6385 5.24

Table 3 Results of simvastatin within-day and between-day precision
test (n=5)
o/ Within-day Between-day
(ng/mL)  Mean SD RSD/% Mean SD  RSD/%
0.5 0.5571 0.0160 2.87 0.5432 0.0230 4.24
5.0 4.9955 0.0979 1.96 5.0566 0.0854 1.69
50.0 51.3110 1.3540 2.64 50.2100 0.6005 1.20

Table 4 Results of nicotinic acid absolute recovery rate and relative

recovery rate (x +s,n=5)

¢/ (pg/mL) Absolute recovery/ % Relative recovery/%
0.1 103.43 +6.25 106.01 +5. 48
5.0 96.21 +3.63 103. 44 +6.27
32.0 100. 20 +4.92 99.80 +7.76
Table 5  Results of simvastatin absolute recovery rate and relative
recovery rate (x +s,n=5)
¢/(ng/mL) Absolute recovery/ % Relative recovery/%
0.5 99.35 +9.39 100. 94 +2.70
5.0 98.91 +9.35 99.02 +2.27
50.0 102. 10 £1.75 104. 84 +4.24
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Figure 4 Nicotinic acid (A) and simvastatin ( B) plasma concentra-

tion-time curves in Beagle dogs (x +s,n=3)

Table 6 Pharmacokinetic parameters in Beagle dogs after administration of tablets (x +s,n=3)

Parameter Nicotinic acid Simvastatin
Reference tablets Test tablets Reference tablets Test tablets
Conae” ( g/ mL) 6.38 £0.47 6.43 £0. 80 40.54 +£2.33 38.65+1.71
Lax/ B 2.50 £1.00 2.80 +1.00 1.50 +0. 40 1.50 £0. 40
t1,,/h 4.24 +£0.98 3.94+1.26 4.46 £1.29 5.50 £0.79
AUC,/(ug-h/mL) 26.76 £3. 81 29.34 £6. 50 114.12 +£5.57 115.98 £12.52
AUC_,, /(pg-h/mL) 27.49 £4.04 30.16 £4.51 115.76 £5. 46 118.76 +11. 83
MRT/h 5.46 £0. 27 5.24 £0.55 3.76 £0. 39 4.35+0.57
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